ul „ 20 04 .MSPH 0„,o. .r -3. 4...... 



YOR920030464US1 

AMENDMENT AFTER FINAL July 28, 2004 

Serial No.: 09/676,423 

AMFAtnMENT ^ ™ nfE CLAIMS: 

The Wow listing of claims will replace all prior versions, and listings, of claims 
in the application: 

Ticriny rnf Claims: 

1 . (original) A task management method for determining optimal placement of task 
components, said method comprising: 

a) generating a communication graph representative of a task, task 
components represented as nodes of said communication graph and edges connect** 
oZfsaidnodes.saide.ges ^.^^^^^^^ 
being weighted proportional to communication between connected nodes; 

b) assigning terminal nodes to said communication graph; 

c) identifying high communication edges within said communication graph, 
said high communication edges having a weight indicating a communication level 
exceeding the communication level for a selected terminal node; 

d) determining a min cut solution for said communication graph, high 

commumcation edges being exd 

e) placing task components on said terminal nodes response to saxd nun cut 

solution, 

2. (original) A task management method as in claim 1, after the step (b) of assigning 
terminal nodes, further comprising the step of: 

bl) identifying independent nets in said communication graph, each of said 
independent nets being connected between a plurality ofsaid terminal nodes. 

3. (canceled) 
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4. (previously presented) A task management method as tn claim 28, further comprising 
the step of: 

v) repeating steps (i) - (iv) until no edges are identified as being heavier than 
the second largest sum. 

5. (previously presented) A task management method as in claim 4, wherein identified 
edges are selectively collapsed comprising the steps of: 

i) merging nodes at opposite ends of each identified edge to form a single 
merged node including the components of both original nodes; 
H) discarding the identified edge; and 

Hi) replacing groups of parallel edges with a single edge having a weight 
equal to the sum of parallel edge weights. 

6. (amended) A task management method as in claim 5, wherein the step £d)[[(c)]] of 
determining a min cut solution comprises the steps of: 

i) identifying independent nets in reduced nets; 

ii) identifying and collapsing edges selectively identified as being heavier 
than the second heaviest terminal node in said identified independent nets, said 
independent nets being further reduced; and 

iii) repeating steps (i)-(ii) until a min cut solution has been found. 

7. (original) A task management method as in claim 6, wherein each said task component 
is a unit of the computer program. 

8. (previously presented) A task management method as in claim 7, wherein said each 
computer program unit is an instance of an object in an object oriented program. 

9. (amended) A task management method as in claim 1, wherein in step £e)[[(d)]] 
computer program units are placed on computers, computer program units being placed 
on a common computer being combined into a single component. 
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10 (previously presented) A task management method as in claim. 6, wherein said task is 
integrated circuit chip functional element placement and said task components are logic 
elements, said logic elements being placed on an integrated circuit chip in placement step 

(e). 

1 1 (original) A distributed processing system for determining optimal placement of 
computer program components on multiple computers, said distributed processing system 
comprising: 

means for generating a communication graph of nodes interconnected by edges 
and representative of a computer program, computers executing said computer program 
being represented as terminal nodes, computer program components being represented as 
non-terminal nodes, said edges representing communication between connected nodes 
and being weighted proportional to communication between connected nodes; 

means for summing the weight of edges connected to terminal nodes; 

means for identifying a second heaviest terminal node; 

meffns for comparing edges with the sum for said second heaviest terminal node; 
means for determining a min cut solution for said communication graph, edges 
heavier than said sum being excluded from determined min cut solutions responsive to 

said comparison; and 

means forplacing program components on ones of said computers responsive to 

said determined min cut solution; and 

said computer program being executed by said computers. 

12. (original) A distributed processing system as in claim 11, further comprising: 

means for identifying independent nets connected between a plurality of said 
terminal nodes. 

1 3. (original) A distributed processing system as in claim 12, further comprising: 

means for collapsing said edges heavier than said sum. 
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14. (original) A distributed processing system as in claim 13, wherein the means for 
identifying edges heavier than said sum comprises: 

means for summing the weight of terminal edges connected to terminal nodes; 

means for identifying the terminal node having the second largest sum as the 

second heaviest terminal node; 

means for comparing edge weights against said second largest sum; and 
means for selectively collapsing edges identified as having a weight at least as 

heavy as the second largest sum. 

15. (original) A distributed processing system as in claim 14, the means for selectively 
collapsing edges further comprising: 

means for merging nodes on either end of a selected edge and discarding said 

selected edge; and 

means for replacing pairs of parallel edges attached to said merged node with a 
single edge. 

1 6. (original) A distributed processing system as in claim 1 5, wherein the means for 
comparing edge weights further comprises: 

means for selecting edges attached to at least one non-terminal node and not 
attached to said second heaviest terminal node. 

17. (original) A distributed processing system as in claim 16, wherein each said program 
component is a unit of the computer program. 

18. (amended) A distributed processing system as in claim 17, wherein said each program 
unit is an instance of an object in an object oriented program, 
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1 9. (original) A computer program product for deterrnining optimal placement of 
functional components, said computer program product comprising a computer usable 
medium having computer readable program code thereon, said computer readable 

program code comprising: 

computer readable program code means for generating a communication graph of 
nodes interconnected by edges and representative of a function, a plurality of said nodes 
being terminal nodes, functional components being represented as non-terminal nodes, 
said edges representing communication between connected nodes and being weighted 
proportional to comraunicauon between connected nodes; 

computer readable program code means for summing the weight of edges 

connected to terminal nodes; 

computer readable program code means for identifying a second heaviest terminal 

node; 

computer readable program code means for comparing edges with the sum for 
said second heaviest terminal node; 

computer readable program code means for determining a min cut solution for 
said communication graph, edges heavier than said second heaviest edge being excluded 
from determined min cut solutions responsive to said comparison; and 

computer readable program code means for placing functional components 
responsive to said determined min cut solution. 

20. (original) A computer program product as in claim 19, further comprising: 

computer readable program code means for identifying independent nets 
connected between a plurality of said terminal nodes. 

21 . (original) A computer program product as in claim 20, further comprising: 

. computer readable program code means for collapsing edges heavier than said 

sum. 
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22 (ongmal) A computer program product as m claim 21 
22. (origin , . denti ~ ng edges heavier than said sum comprises, 

program code means for identifying g of terminfli 

computer readable program code means for summing 

edges connected to terminal nodes; identifying the terminal node having 

computer readable program code means for identifying 

■--rr££r-==-" — — — 
■— — „_«—..« — - 

• ut t least as heavy as the second largest sum. 
as having a weight at least as neavy 

23 (original) A computer program product as in claim 22, wherein theoomputer readable 

J.— ^r^nZlXendo,. 
computer readme program code me*m for mergrng node* 

^hed to said merged node «ith a S ingle edge. 

24 (origi^Acom^programprc.uctasmc^^^^ — — 
24. (original, edee weights further compnses: 

~ „ r ^cA as in claim 24, wherein said function is a 

„ r , lirt _« in daim 25, wherein each said program 
26 (original) A computer program product as in ciai 

f^nobiect in an object oriented program, 
unit is an instance of an object in an u 
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27. (original) A computer program product as in claim 24 wherein said function is an 
integrated circuit chip and said functional components are logic elements. 

28. (amended) A task management method for determining optimal placement of task 
components, said method comprising: 

a) generating a communication graph representative of a task, task 
components represented as nodes of said communication graph and edges connecting 
ones of said nodes, said edges representing communication between connected nodes and 
being weighted proportional to communication between connected nodes; 

b) assigning terminal nodes to said communication graph; 

c) identifying high communication edges within said communication 
graph, said high communication edges having a weight indicating a 
communication level exceeding the communication level for a 
selected terminal node, identifying said high communication edges 

comprising the steps of: 

i) identifY^p^nend p ntnefa in said communication graph, each of 
^ ^..p.nH.nt net, b-^r between a plurality of said terminal nodes, 

ii) [[i)]] summing the weight of terminal edges connected to 
terminal nodes of an independent net, 

identifying the terminal node having the second largest sum 

as the second heaviest terminal node, 

iv)[[m)]l identifying any edge connected to at least one non-terminal 

node and not connected to said second heaviest node and at least as heavy as the 
second largest sum, and 

X) [[iv)]l collapsing each identified edge; 

d) determining a min cut solution for said communication graph, high 
communication edges being excluded from determined min cut solutions; and 

e) placing task components on said tenninal nodes responsive to said nun cut 

solution. 



